Introduction
The interplay between global temperature and chemical weathering rates is a critical part of the ongoing debate over the underlying mechanisms that both perturb and stabilize Earth's climate system. The hypothesis that a negative feedback between global temperature and silicate weathering rates acts to stabilize the long-term climate of the Earth [Walker et al., 1981 ] is appealing because of its simplicity but is extremely difficult to test. The feedback operates such that rising temperature accelerates silicate-weathering rates (schematically represented by the Urey reaction, CaSiO3 + CO2 -• SiOn_ + CaCO3), causing a drawdown of atmospheric CO2. This in turn leads to cooler temperatures via diminished greenhouse warming. The idea that chemical weathering plays an important role in regulating Earth' s climate history led to the development of a series of models which hindcast long-term (i.e., Phanerozoic) changes in atmospheric CO2 content based on geochemical mass balance calculations [Berner, 1994, and references therein]. Interest in the history of silicate weathering was further heightened by the hypothesis that orogenesis could accelerate the above reaction and overwhelm the supposed negative temperature feedback, giving rise to glaciation [Raymo and Ruddiman, 1992] . Recent studies of modern rivers show that CO2 consumption during chemical weathering is strongly dependent upon lithology and tectonic settings with little or no dependence on temperature, leading to the conclusion that (Figure 1 ).• Sediments from DSDP Site 549 were selected for further investigation because previous work demonstrates this sequence records the CIE associated with the LPTM [Attbry, 1998; Stott et al., 1996). Lithologically, the sediments from DSDP Site 549 are red to buff colored clay bearing nannofossil oozes, suggesting a significant component of hydrogenous Fe oxides. These sediments are not, however, analogous to basal metalliferous sediments which have been used in previous Os isotope studies because they are located far above basement and presumably accumulated far removed from mid-ocean ridge hydrothermal activity.
•Supporting data for Figure I is Table 2 and discussion of LL44-GPC3 in section). It is unlikely that such a similarity would result as a consequence of physical mixing of isotopically distinct components. Third, the Os isotope excursion at both sites must be nearly synchronous because it coincides so with the CIE. Os from the continents. Although we consider these two scenarios separately below, these two possibilities are not mutually exclusive. Throughout this discussion we make the implicit assumption that fluxes of unradiogenic Os to the ocean, related to seafloor hydrothermal activity and/or cosmic dust deposition, remained constant during the LPTM because at present, there is no evidence to suggest a transient reduction of these inputs. 
Changes in total Os
where R denotes the iS7Os/188Os ratio and the subscripts s, h, and r denote seawater, hydrothermal, and rivers, respectively. To compare the relative increase in continental Os during the LPTM peak with the post-LPTM plateau, we assume each can be approximated as a separate steady state mixture and calculate the ratio of the mixing fractions as
Fl.l,r•/Fr•,,t_l.l,l• = [R,(LPTM) -R•,]/[R•(post-LPTM) -R•,]. (2)

Using •S?Os/•SSOs ratio of the hydrothermal end-member (0.12) and the lS7Os/•SSOs ratios for the LPTM and post-LPTM from Site 549 yields a fraction ratio of 1.23. This ratio indicates a 23% larger contribution of continental Os to seawater at the height of the LPTM compared to the period immediately thereafter. Using data from
Site 213 to make the same calculation yields a 26% larger continental Os contribution during the LPTM. 
Changes in the •S?Os
where the notation used is identical to (1). Writing separate equations for LPTM and post-LPTM conditions and subtracting them yields Although this comparison is a gross extrapolation, it shows that interpreting the Os isotope excursion as a proxy for weathering flux yields an estimated weathering rate increase that is consistent with available data constraining both the LPTM temperature increase and the temperature dependence of silicate weathering rates.
R,w(LPTM)-R,,(post-LPTM) = F [R,(LPTM) -R,(post-LPTM)]. (4)
The abruptness of the onset of the LPTM also suggests that the associated Os isotope excursion is more likely related to changing total Os flux fi'om the continents rather than changing •7Os/•Os of river input. The short and transient nature of the Os isotope excursion associated with the LPTM makes it unlikely that tectonic processes could produce the observed Os isotopic excursion by varying the nature of the exposed lithologies during the course of the LPTM. This is a fundamentally important contrast between interpreting short-term variations in the Os isotopic composition of seawater, as we do here, and interpreting long-term Cenozoic trends. There is one particular scenario of variable rivefine 
